Phencyclidine was determined by gas chromatography selected ion monitoring in six dogs and seven monkeys.
INTRODUCTION
In recent years the need to identify phencyclidine [PCP, 1-(1-phenylcyclohexyl) piperidine] in biological fluids and tissues has become important. This drug is increasingly abused. A number of clinical reports on human overdose cases have appeared.'-' Previous means of detection of PCP by chromatography and fluorometry6" are not specific. Gas chromatography mass spectrometry has done much to advance our knowledge in this Since PCP undergoes thermal decomposition above temperatures of 150 "C to form l-phenyl-cyclohexene,11'12 temperatures in all phases of the experiment must be carefully controlled.
A number of investigator^"-'^ have reported quantitative GCMS assays for PCP. We have adapted the GCMS chemical ionization (methane) assay of Lin et al.'* for electron impact (EI). We have used G C selected ion monitoring to assay PCP in the plasma of the dog and monkey and have determined its plasma pharmacokinetics as described in this report.
EXPERIMENTAL

Animals
Six mongrel dogs of either sex were fasted 12 h prior to being given 1.0mg kg-' PCP HCl i.v. calculated as t Preliminary paper presented before the American Society for Pharmacology and Experimental Therapeutics: A. E. Wilson and E. F. Domino, Pharmacologist 18, 142 (1976) . 1978 base. Control bloods were taken prior to the injection of PCP. Blood was collected from an indwelling venous cannula for 24 h during which time the dogs were allowed complete freedom of movement. PCP was given over a 1 min period.
Seven former morphine dependent Macaca mulatta monkeys of either sex were used in these experiments. At the time they were given PCP they had completely recovered from their narcotic dependence for 3-6 months. These animals were not on any medication. The animals were given 1.1 mg kg-' of PCP HCI i.v. over 1 min with the dose calculated as base. Venous blood samples were collected over a 4 h period from an indwelling venous catheter. In both groups of animals all blood removed was replaced by an equal volume of 0.9% NaCI. Whole blood was collected in heparinized tubes, spun at 1OOOg for 15min and the plasma removed for PCP extraction.
Assay
The method of Lin et aL'* was used to extract PCP. Briefly this involves adding 1 p g of pentadeuterated i PCP ([ H5] PCP) to the sample, buffering to p H 9.5 and extracting twice with hexane. A back extraction was done into 0.2NH2S04. After removal of the organic layer, the aqueous phase was buffered to pH9.5 for a final extraction into hexane. The hexane layer was removed and evaporated to dryness. One to 2 p1 of the reconstituted sample in 25 pl of hexane was used for GCMS analysis. In this study a Finnigan 3200 quadrapole gas chromatograph mass spectrometer with a 6102 data system was used in the EI mode. The GC conditions were with a column temperature of 190°C and injection port of 200°C to minimize thermal decomposition of PCP. Helium flow was 20 ml min-'.
0306-042X/78/0005-0112$02~50 A 5 ft x 2 mm glass column was packed with 2.5% SE-30 on Chromasorb G or 3% OV-17 on Gas Chrom Q. Two different columns were used since the OV-17 column separated a small interfering peak in recording m/e 200 in the selected ion profile of the monkey plasma. The glass jet separator was at 210 "C to prevent sample condensation in the jet tip. All other lines were glass lined. The fragments were produced by EI at 70 eV.
Pharmacokinetic analysis
The traction, PCP metabolites are not extracted. Their retention times are also known to be different from that A typical mass fragmentogram is illustrated in Fig. 3 . It can be noted that there are no interfering constituents in the plasma sample. With a TIC 100 ng was the limit of detectability; in selected ion monitoring 5 ng could be easily detected. A standard curve for PCP in dog and monkey plasma is shown in Fig. 4 . Determinations were done to 0.1 ng; however, they are not indicated on the graph. The peak area ratio of 200/205 was used to quantitate the amount of PCP present. A recovery check was done by splitting six samples with an unknown endogenous amount of PCP and adding a known amount of PCP to one-half of each sample in addition to 1 pg of [2Hs]PCP. The amount of exogenous PCP added to each half was calculated as of PCP.I2 recovery and found to be 96.6%. All samples were run two to three times and never varied more than *6% from the mean. Plasma samples determined from the calibration curve had a SEk 5% or less.
The plasma concentration of six dogs given 1.0 mg kg-I of PCP i.v. is illustrated in Fig. 5 . Mean *SE, plasma levels of 85.90 ng ml-' f 10.8 were found 30-45 min later when the dogs tried to lift their heads as a sign of partial recovery from anesthesia. While anesthetized, the dogs exhibited nystagmus, salivation, analgesia and pupillary dilatation. An emergence delirum of varying intensity was noted subsequently. This began approximately 45 min after injection and lasted up to 3 h with corresponding mean k SE plasma PCP levels of 61.6k7.2 and 35.1*2.7 ngml-' respectively.
The plasma levels of PCP in individual monkeys given 1.1 mg kg-' of PCP i.v. are shown in Fig. 6 . At approximately 1 h, monkeys became conscious with mean *SE plasma levels of 110.0zt6.3 ngml-'. The monkeys recovered over the next 3 h but did not show any emergence delirium in contrast to the dogs. The dogs were fully recov7red by 8 h at which time levels were 18.8 f 2.8 ng ml-. No PCP was detectable in dog plasma 24 h after injection. Figure 7 and 8 represent the computer printouts for a two compartment model of the mean data for the six dogs and monkeys, respectively. Note that the predicted and observed points are very similar. The equations for each are given on the figures. The plasma PCP pharmacokinetic analysis of the individual animals and the group means are given in Table 1 for the dog (8 h data) and Table 2 for the monkey (4 h data). The SD and 95% confidence limits are indicated.
Although the monkeys received 10% more PCP, their plasma levels are much higher than expected. Part of this may be explained by the following. The mean body weight of the seven monkeys was 4.87 kg. The 
